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USE OF NITRIFICATION INHIBITORS ON WHEAT 
Lloyd W. Murdock 
Nitrogen is one of the most important inputs 1in wheat production, but sometimes one 
of the most difficult to manage. Sources of+nitrog'en commonly used in Kentucky have+most 
or all of their nitrogen in the ammoni~m (NH4l form or for.ms readily converted to NH4 (anhydrous ammonia 100%, urea 100%, N-solutions 75%, ammonium nitrate 50%), The ammonium 
form of nitrogen is used by the plant and retained in the soil with little chance 2f loss, 
In soils with temperatures above 50°F the ammonium is converted to the nitrate (N0
3
l 
form of nitrogen. Nitrate nitrogen is readily taken up by the plant but is very 
susceptible to loss from the soil by leaching and denitrification during times of excess 
moisture. + _ 
Kentucky soils are warm enough so that NH4 is readily converted to N03 
most of 
the year. This is the reason that spring applied nitrogen is more efficien~ and usually 
gives better yield results than fall applied N. The problem with spring applied N is that 
it is sometimes difficult to apply due to the weather. Many ,times the fields are too wet 
to support the equipment. It is for this reason that nitrification inhibito+s are 2f 
interest. The inhibitors reduce the activity of bacteria that change the NH
4 
to N0
3
• 
This delays the nitrification process and keeps the added nitrogen in the soil in tne 
NH4 form of nitrogen for a longer period of time. With this help, can nitrogen for 
small grains be applied in the fall with the inhibitors and be just as effective as spring 
applied N? , 
RESULTS 
The summary of five years of results can be seen in Table 1. The results indicate 
that fall applied N is not nearly as effective as the spring application. The addition of 
the inhibitor to the fall applied nitrogen did not improve its effectiveness or 
efficiency. Evidently the soil temperatures in Kentu~ky stay warm for such a long period 
of time that the_inhibitor breaks down leaving the NH4 nitrogen susceptible for rapid conversion to NO • These results are in accord with those of surrounding states. 
Illinois does no{ recommend fall applications of nitrogen with inhibitor on low organic 
matter soils south of interstate Highway 70. 
Most of the nitrification inhibitors are used with anhydrous ammonia. In order to 
see if this form of nitrogen is more effective for use with a nitrification inhibitor, 
these treatments were added in two of the five years. The results are very similar to 
those found by using urea. The nitrification inhibitor had little effect. 
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TABLE 1. 
TABLE 2. 
CONCLUSIQNS 
2 
Effect of Time of Urea Nitrogen Application and the Use of Nitrification 
Inhibitors on the Yield of Wheat in Kentucky. 
. 1 l'.i !ill d (BuLA!;;r§) 
~itrcgea Ic!ila±m!ila± l98Q l98l 1982 1983 1984 S-l'.c A~g. 
0 33 29 30 29 35 31 
Fall 39 62 47 38 44 46 
Fall + N. Inhibitor 42 65 42 39 48 47 
Spring 50 65 56 50 53 55. 
1 . 
Rate of N was 60 lbs/A in 1980, 81, 82, 84 and 50 lbs/A in 1983. 
Effect of Fall Applied Anhydrous Ammonia With and Without Nitrification 
Inhibitors on the Yield of Wheat in Kentucky in 1982 and 1984. 
Nitccg!ila Ic!ilatm!ila± 
0 
Fal 1 
Fall + N. Inhibitor 
2-Yc Avg, l'.i!illd1 (BuLAcc!ill 
33 
58 
56 
1 Average yield from all N treatments. 
Nitrification inhibit~rs do inhibit the activity of the nitrifying bacteria and 
reduce the rate at which NH4 nitrogen is converted to N03 nitrogen. However, the soils in Kentucky stay so warm and the season from planting to harvest is so long that the 
practical benefits of nitrif1cation inhibitors for small grain production are marginal at 
best. · 
